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The 5,1 l-dihydrodibenz[b,e][l,4]oxazepine 
derivatives represented by chemical formulae 
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channel antagonistic activity and are useful in 
the treatment or prevention of intestinal 
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±.zmm&<D— llT-$>2> (S) -5- Cl- (4-* l>*^7iz;P) oc 
f;ah:qiJi;>-2-'r;M^I/) -5,1 l-ytKD^>V (b, e-j 
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ft o T v BJflsflj £ & V ^tifc ^bMim#£&#f£ffl § ^ fir L H * >f rcD 

Mm£mmmmiz^%jX'&Zt*fc&£ti-C^2> [Am. J. Gastroenterol., 80,31 
7(1985), Gut. 28, 1609 (1987), J. Clin. Psychiatry., 48, 388 (1987), Phar 
macol. Ther., 60, 121 (1993)] 0 tDVzs ^ A ^ %)mtnM<D 

i-itm >tm^m^(Dim iz&o&za, t'&mzfom $ nx v * & i\ m &m 
z\<D&*>*±z\hi*t 3 ^ ffifcwmm&mnnm. fttzmmzm&mmcD 

SP*>> KftWIZs TS3-«[I-IJ Xl*ll-U]X*m£tiZ>5, M-^kKo 
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gnr*\ Xf±R ,5 £:R". R"i:R I2 s R ,! i:R 1 \ < fcfcR i, £R ,4 * s -i&g 

(CH*)„ O-S (nteU 2X&3) £SlU Y 2 
J*^JM^ Xttt KD^r^^^>^^U AliCH, s.CHOHs CO. Xfc* 
OtfHvftifrv BttCHf.s XliCHOHOUfiliP, XI±A-B^CH = CH 
£*U. DttCHz.s C'Hr-CHi XttCHf.-C'Hi -CHi" *.*t. D 

±§B— jftitn-l] (3*j(tSR' ~R 5 ©i£$57;^^r^.ut(^-7;^;i/ 
~3 65*)CDT-$)i)o £fcx R' ~R S ©m;b7^StLtit ^y7-;u*- 
#l~5Q>b<DW&$. J; •) «U t U< li7;^;H©^^S(^ 1 ~ 3 
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( 

<, R 3 N R* RVR* ifijk&M¥'C$>Z<Difi#&\,\,*o X. *&BMT'&, R 1 

tR 2 ©i^^7 ^7Sxii7^^^7 ^ yS^St©^^ biv^ 

fr'T' ^SXIi7M;i/7^MSU' R 1 : &7kmi&l L K%it<»-&ft £ l^o 
#^T-fc£s -i&it[I-I] (343^T. R 6 &Z>*R 7 Wikmmi'T'&t), Y' # 

(R) -5,11 -S>t KD- 5 - CI - C2 - (4 -^^UT^ 
^7x^1/) - 2-tD'Ji''-;Mf>'b) -^>y Cb, e3 CI, O 

^-^tHff>, (R) -5, 1 l-ytKn-5- CI - C2-. ! (4-s;i^ 

7 s. ; 7 jl-ji) - 2 - t'D is— ;u^;io >^>v* Cb, e} c l , 

4) ;**-b-tffc:> N (R) -5, 1 l-s;tKD-5- (1- C2 - (.3-^ 
^;t/7^7x-;i/) xf;^ - v^>v Cb, e} 

CI, 4) ^-^r-9-fe*t:>. (R) - 5, 1 l-^tKD-5- CI - C2- (3 
-^f;i/7^7xz;i/) - 2 - to 'J i^MfSMO y^>V'(b, 

e} CI, 4} *4r"iH?fc:>v (R)-5, 1 1 - f J t K o - 5 - C 1 - C 2 - 
( 2-y^^7U7x-;i/) 3i ^-;i0 - 2 - h'D U 5>— ;M MO" 1/ 
Cb, el CI, 4} **1Hfe>, IKS^WtciaT-^nscix^OffiXtt^tL 
<b£)7jaci!|$5T-£>£o 
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Yb^rt; CIO *«E**ai©?SE*Tx ±i3-*fl£S[III-l] T-a^ns^ny 

th*D7^>, ^^-^rit>> 1 , 2 - *J * h ^a:* 

^— rjum, 7t h;bJL>, 3^>u> % ^>-tf> N 
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fc&foiiu-i] RTjft&m<D&m&&, it-sty cio (D&mmiztt\^x. 

SinaEi&^JIRftfcffl^fcfls^to.CIO ii2;2no#& [J- Med. Chem., 7, 
609 (1964)] £«fc «itT-§£o 

±13— ^[IH-I] T-^nS^o^Wb^te. 7oiJ> v th'D^> 

, _ ' :r 'C. 

ffllvtx &»©^S"CEP0 4 0 4 3 5 9 A 1 f ] CT^itT' * So 
-3#8t5£Ufc (EP0 4 0 4 3 5 9 A 1 ^Z>' Tetrahedron, 37, 2173 (1981)) 0 
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2-KDiJ b*>U — h*&&rtol>l,TRJfcglts — 

cv-n ©<b^*nw«u oint'^^ut-^ cvi-n c 
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C5$«k R&7kmm?5u*&m7)iz}ici/^ r« x r 7 &xzfy i mat 

TM^gUT-fbi^ CXO £f# v nU^bi^ CIX) &^7K^<b> £JSil7t# 

fb-^ti CXO &i^u CXII ] $IitSo : 7;i/^{i/\D^> 
•fb7-;b#;u-^T;w^r;u h *>^ — b^©ilSOT';i/^r;Wb^J^>^u-2>* i v 
^b^h^^^^^tcil^^SalTc^^^^WbtzJ: oT^lcfr? c £#i£} 
*5- 0 ■^;u*;W^#*»-£fc:fcfc <bi§r$> CXO fr Mbi^) CX } fciHSKJU 
mWk&<M CXII D ^ 2SRh5*^T4J:<; R 8 0&7>*R S ■*H1M£«7^ 
;i/SO^{il|gpgT-i£^x Yb-^3 CXII 3 -n£#^t&J;^o 

±se— nesss [ i - 1 1 ] tc # w- 5 r 1 1 ~ r 1 s cd a d y > t v x tes ? v mm**, ■ 

7;b^l/7;;iMi'7;i/^7;;S > -O (CHi)„ O-Stltlt p< 

Ao*^^ LTfct. mmmi~ 3 <d&®ltjuzi LUo * N ^;7 

;^;i/7^SMv7^i/7^1i:lTll :7Vl/*;uS<?&&&# 1 ~ 5 

«fc0»*L<tt^;b*;i/a£O^«»3!)«l--3CD*)<3DT-a&So 

A-B-DliCHOH-CHi -CH 2 % CH, -CHOH-CH 2 CH = 
CH-CH, , CO-CHz -CH, ; O-CH: -CH, XliCH: -CH 2 
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- ch 2 ©^■mip***?£u^o 

cr% r"~r ii i$mmz7mm^£te%tz\,scotisiR.%i ^bjx-^ r" 

~ R ' 5 t±zk*JR.-?*« U XttR ' 1 J&VR lz &-miz t£-D~t — 0 ( CH 2 ) „ 6 - 
S (nliK 2Xtt 3 ) ^^-TO'^DVSo X. R ' ' tfzkfftJ^C R 1 2 *M d 

Xli7;^^7$ ;St^t)s' R 1 2 -< R ' 5 #7KfgJ[^T- & 3 © rbOo " d ti 
e.oa*.v^Wfi u^fb^iis TgBo^r-^^HS (R)--5, l i--^t 
h'o-- 5 - [1 - C3 - (4.-* h*isy *—J\s) zruj<>- - 2- 




OMe 



1 2 
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PCt/JTP98/d4071 




[Ml] 



cm *«I4»**©#?£t; ±ib— jRA[iii-ii]^a^n*^Noy ' 

S/for&Jgfcts il^O'C- 1 5 0°C, JfMfcMrS- 1 0 O'CcDfaWX-'ntefiZo 

En&mm&, sj&tae* sv^tt*&'©«afc: iots^s : iM 1-150 
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Jfe^N mtZ&fo&WMzm^tzik'&yi CIO te^*D©#?£ [J. Med. Chem., 7, 
609 (1964)] tc<t DMiiT'^So 

ffl^Ts &*n<D7j*£ CEPO4 0 4 3 5 9Alf?' fc*fcT«BrTf 

(EPO4 0 435 9A.lfM Tetrahedron, 37, 21 73 (1981)) 0 



w 




[!-"] 
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ib-Sto CIO t3s ±IB-IS5t CIV-II 2 X-m^tiZN- t -^h^ 

cv-ii : ofti^a^nsKLs o^T«ibt-^ cvi-ii : wt'&va&n, 

mmm, *ut*mm x *)>mm»<Dmsm (mmm -pmrntg^ mM^ [ ■'• 
7v;uk«s % -ru-omm. ism ->^^mm, . 

1 5 



, WO?9/1292S PCT/iP98/0407, 

j^Ms- m&M, m*i%k ajrk ->p>; ?L#j, ttwjifij,- ^ 

Tttx .sown— * N **d — * N 7^h-^. »>u-* % -bjua—x, * 

3-;k ^ .■»;■*.•>:>>. 7X^>»Jii^ ar#«fet:re>ft* 0 

1 0 0 Omg£ l®~m®tz.&Vx&4-Tti&£\,* 0 

^Jfifll v •;. • . •. ■■■■ : 

(R) (S) - 5, 1 1 -i^b Hd - 5 - {2-\iu*)*J=.n,X*-)V) V 
*<>*J Cb, e} CI, 4 3 **tM?e> 

^;i/zf>^-Fx 6 0 %7kmfct KftfcA .( 1 . 4 4 g\ 3 6mmol) ^ . 
^>T-*fc#L£gL :^^;u;*/l<*^> h' (10 0ml.) KU&aBU 5, 11 
-ytKD^W Cb, eD C 1 , 40 ^^-tf t'> (H. L. Yale, et al, J. 
Med. Chem., 7, 609(1964)) (6, 0 g, 3 Ommo 1 ) 5 0°CT-6 0# 

PWbfeo COMC (R) -N- t Y *>st>)lX-)\,- 

h ( 12. 8 g, 3 6mmo 1 ) <Di? t^JUZJl**-*/ K (6 0 
ml ) »«E$»TUT5 0'CT3HWU; o S/M£*7j<T-^.U£ 5 %m 
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ii i 

A^PTh^77-f-C^U mm^Jlt^^+)-> (1 : 1 1)-©S^*«T? 
SmUTjgJ*ft*EE«*.U (R) -5, 1 l-5>fc h'P-5- [1- (t-r 
h^i/^M>-;i/) -2-^PU^-;M^] y^>V* Cb, CI, 40 
^-^-it-fe- tr>. (2. 5;7 gs.2-2%) 

;(R) -5 , 1 1 -S>b h'D-5- [1- (t-7^>>*^«) - 2 - 
fc'D y>>-;M^;i/] Cb,. e>. CI, 4} 3:*t>"tf£>4 0 OmgO 

(i.5mi) mmz4Mm&i>**y->mi& (i.5mi) g 

(2 0ml):{:MU h'JiW^XO. 1 6ml, 1. lmmo 1) *1)U?L\ 

$£*U «JETt?««fi*e'*U »?lte»«©«SB<b^«J (R) - 5, l l-i^ 
bh'D-5- Cb, eO CI, 4Jt+t 

•b*t> (2 8 0rag, 9 6%) £*§£o 
ESI/Mass : 28 1 .[M+H*] 

NMR(CDC1,)<5 : 1.40-1. 48(1H, m), 1.50-1. 90(3H, m), 2.55UH, b), 2.76- 
2.96(2H, m), 3.28-3.38(lH, m),. 3.62-3.82(2H, m), 5.33(2H, s), 6.75-6.83 
(3H, m), 6.97-7. 03(2H, m), 7.10-7. 15(1H, m), 7.24-7.32(2H, m) 

mmz (S) -N-t-7h*is±iJ\/tf-)l-2-Z:uVi;-)lS>3 u JlhisV 
-hSfflDt,.- (S) -5, ll-ytKD-5- (2-fD'J^jMf/l/) 
i^>V' Cb, e} CI, 4^ £>&*»fco £©&Ott±I3i:fql-<2 

(R) -5, 1 l-^hKP-5- [1- C 2 - (4-i^^5 L ;V7^7x- 
)V) -2-^D'J^;Mf^] ^>V Cb, e} CI, 40 
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-tf f> ■ • ' • 

T-fe h-h'j;i/ (2 0ml) (R) -5, ll-^t.KD-5- ( 2 - f 
□ ijj; S^>v/ Cb, e> CI, 4") ! **-*H£\Z> (mmmi)(4 

2 Omg, 1. 5mmo 1) > 2- (4-i?^^7;77i^) 

-h (6 4 0mg, 2mmol), »h'J^A (2 10mg, 2mmol) > 

3 t?ibi~ h U ^ A (30mg, Or 2 mm o 1 ) SiD^s : 9 0 e CX' 1 4 B^jfjDg&ig 

^^DD^^V^M^^y-^ZV^-r (5 0 : 1) C**;T'jefiB*ffo-' 
fco ifikfc:? «EEHFk:*«t*B3S--r*-fc\ «8eib'-&&#8&*t 

UTft^ia*: (2:4 Omg; 3 7%) o 
NMR(CDClj) 6 : 1.57-1. 87(4H, m), 2.20-2.30(lH, m), 2.47-2.58UH, m) 
2.73-2.79(3H, m), 2.94(6H, s), 2. 99-3. 10(1H, m), 3.16-3.26(1H, m), 3.35 
(1H, dd, J=9.4, 13.0Hz), 4.10(1H, dd, J=3.6, 13.0Hz), 5.21(1H, d, J=11.7 
Hz), 5.33(1H, d, J=11.7Hz), 6.72-6.85(3H, m), : 6.86(2H,d, J=8.7Hz) 6.92- 
7.08(3H, m), 7.14(2H, d, J=8.7Hz), 7.20-7. 35(2H, m) 

mmm2i ■ 

(R) -5,1 1-^t HP-5- [1- C2- (4-^^W;/7xz : 
;u) ^)vy - 2 -b'D >; iS-fr^rjU] S^>v Cb, e} CI, 4) :T3r1* 
-tzf> 2J&g?ig 

(R) -5, 1 1-S*k h*o-5- [1- (2-:(4t^W$/7i-- 1 
;w) a:^;iO -2-tD'jy-;Mf;i/] Cb, e) CI, 4} ^-^rit 

-tft?>.2.3 8mg©i^^DO^^> (1 0ml) 4 Mig®^2f-*-tf->0. 6 

ml£aP;U 5#IM#L-fc&. L-fco £ ft 3i * y 
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i • 

H<*:fcbTf§fcJ ( : 2 0 4mg, 7 3%) „ 
jHu5 : 1 6 4- 1 6 9'C 
ESI/Mass:4 2 8 [M+H + ] 

NMR(CDCh) 6 : 1-90-2. 30(4H, m), 2.77-2.88(lH, m), 2. 95-3.05UH, m), 
3.10-3.28(1H, m),.3.16(6H, s), 3.42-3.54(2H, m), 3.58-3.70UH, m), 3.86- 
3.96C1H, m), 4.23(1H, dd, J=7.2, 14.1Hz), 4.67(1H, dd, J=5.4, 14.1Hz), 
5.14C1H, d, J=12.6Hz), 5.29(1H, d, : J=12.6Hz), 6.80-6. 90(3H, m), 7.00-7. 14 
(3H, m), 7.20-7,33(2H, m), 7.40(2H, d, 8.7Hz), 7.74(2H, d, 8.7Hz) 

CH»'J3D 

(S) - 5, 1 1 -5ft".J?o- 5 - "•[ 1 - C2 - (4-y^I/7;/7ii' 
;i/) -2-KDiJi;x;Mf;i/] i>'^>v Cb, e3 CI, 43 sh^-if 

( S ) - 5 , 1 1 - V t Y d — 5 - ( 2 - f o V ^x;u^ > v* C b , 

e3 C I , 43 2}-*+>"t£t> (gUMm) ^5SM1 fc^O^SCJ: D 

*lIS-fbiir#>£f#*: (3 8%) o ^©^©(illllJ'J 1 c^b^^lsJ-CDNMRStf 

CH»'J 4 3 

(S) - 5, ll-ytKD-5- [1- C2 - (4-^^7U7x- 
;b) x^;iO - 2 -b'D U ^x;i/^^-;i/] £^>\> Cb, e3 CI, 4 3 

&m&t UTf#fc (7 2%) o CO^ii^^ll 2 OYb^iif5l-(DNMRSt>* 
1 6 5- 1 7 0-C 
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(R) -5, 1 1 — is t. Kd— 5 — [1- C2- (4-yx^;i,7^7.7x- 
;u) ^;iO -2-l-d.;^^;^^;u] Cb, eO CU 4} 

-bf£> ..... .... 

^©^(ci ps *II3ffc^^^^«^i: Lxmtz ( 7 4 %)- 0 

NMR(CDC1 3 ) d : 1.16(6H, t, J=8.0Hz), 1.63-1. 90(4H„ m), 2.25-2.35C1H, 
m), 2.5q-2.62(lH,: m), 2.70-2.86(3H, m), 3,03-3. 15(1H, m),: 3.22-3.30(lH, 
m), 3.36(4H,.q, J=8.0Hz), 3.41(1H, dd, J=10.'7, 14.3Hz),. 4.17(1H, dd, J= i 
3.7, 14.3Hz), 5.26(1H, d, J=13.0Hz), 5.34(1H, d, J=13.0Hz), 6.65(2H, d, 
J=11.7Hz), 6.76-6.82(3H, m), 6.99-7.12(3H. a), 7.07(2H, d, 11.7Hz), 
7.25-7.32(2H, m) 

(R) -5, 1 l-^t>-D-5- [1- C 2 — (4 v/7 ol- 

C9 o%) o 

Jife^ : 1 4 3 - 1 4 6 °C 
ESI/Mass : 4 5 6 [M+H + ] 

NMR(CDjOD) 6 : 1.15(6H, t, J=8.0Hz), 1.92-2.26(3H, m), 2.33-2.47(lH, 
b), 3.03-3.17(2H, n>), 3.22-3. 35(2H, m), 3. 53-3.60(lH,i ip). i: 3.60-3. 70(4Hi m), 
3.70-3.80(lH, m), 4.04(1H, dd,. J=10.3, 14;6Hz),,4.33(lH, dd, J=5.0, 14.6; 
Hz), 5.18UH, d, J=14.0Hz), 5.50(1H, d, J=14.0Hz), 6.80-6.94(3H, m), 7.10 
-7.20(2H, ■). 7.23-7. 30(2H, id), 7.35-7.57(5H, ■ ) 

2 0 
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.(R) - 5,1 l-ft KD--5- [1- C2- (4-7^7iiM x?- 
;i0 -2;-.KaU^=^^]-^^!/ Cb, e} C 1 , 4 ) t>. 
2J|II£J|L 

7-khrh.ij;i/.(15ml) *l: -(R) -5, 1 1 h*o- 5 - (2 -f 

p^-;m^) ^>v(b, ci, 4) **vw> mmmi) 

(2 2 Omg> 0. 7 8mmo 1) , 2-C4- (N- t - ? h ^^>*;i>^-;u 
;7ai-;iO d ^ -f; h* (4 0 Omg,' 1. 0 2 mm o 1) \ £|g 

tb'J ^A:(110mg,.l. 0 2 mm o 1 ) . 3$ib+ h U >>A (2 Omg, 
0. 1 3mmo 1) £Jax.> 9 0°CT*1 5 mmmm%l L> MJET(3^^g^ 

l3ttU ^{Pi^fc It D D ^ ^.>§fflOtilti*fir^ to 7 7 ^ i/ 3 : 

>£J6#\ MiETtcjg^g*^^. (R) i -5, l l-^bh'D-5 - [1 
- C2 - (4- (N- 1 -7" h^^7b;u^n;i/T^v) - 2 

-to i/soV Cb, e: CI, 4D ^-^r+r-tf t:>^|tfeftfi 
#&j£LTf#e>ftfc (3 8 0mg v 9 7 %) o 

NMR(CDCh) : 1.51(9H, s), 1.62-1 .90 (4H, m), 2.20-2. 32(1H, m), '2.48 
-2.56UH, m), 2.72-2.80(3H, m), 3.00-3. 10(1H, m), 3. 16-3.22UH, m), 
3.35(1H, dd, J=10.7, 14.3Hz), 4.08(1H, dd, J=3.7, 14.3Hz), 5.21(1H, d,- J 
=13.0Hz), 5.32(1H, d, J=13.0Hz), 6.74-6.86(3H, m), 6.96-7.08(3H, m),7.13 
(2H, d, J=9.3Hz), 7.25=7.35(2H, m), 7.29(2H, d, 9.3Hz) 

(5 7%) o 

: 1 7 6 - 1 8 0°C 

2 1 
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1 

ESI/Mass : 4 0 0[M+H1 

NMR(CDjOD) 6 : 1.92-2. 20(3H, m), 2.32-2. 45(1H, m), 3.00-3. 14(2H,; m), 
3.20-3. 34(2H, m), 3.48-3. 58(1H, m), 3. 72-3.80UH, m), 3.84-3. 96(1H, in), 
4.37(1H, dd, J=4.7, 15.3Hz), 4.02(1H, dd, J=10.7, 11513z), 5.19(1H, d, J 
=14.3Hz), 5.50(1H, d, J=14.3Hz), .6.83-6. 96 (3H, m),, 7.09-7.20(3H, m),7.25 
-7.40(6H, m) - 

tnmm 8 ) 

(R) -5, 1.1 -i^t h'D-5- [l - C2- (4^^7U7x-;i) 
^^;i/^-2-t:nU^-;M^] ->*^>y- Cb, e}. C 1 , 4 } * *tH?-fc: 

2- C4- (N - t-7|>^^A>to^-N-^.^7^): 7i-;i/) i 
D ^ * K W H» 7 t|5j|i©^S(c <fc t)x (R) - 5 , 1 1 t ■ 
Kp-5 - [1 — C2- (4- (N-t-T-h^^M^-N-XWt 
y ) ? jl-ju) -2- t'D U :.*?;rz>>J Cb, e} C 1 

43 tW,t>^Mfi»t UTf#fc (8 2:%) 

NMR(CDCl,)d> :1.46(9H, s), 1.64-1,90(4H, m), 2.22-2. 30(1H, m), 2.52 
-2.60(1H, m), 2.74-2. 84(3H, m), 3.03-3:13(lH, m):, 3. 16-3. 25C1H, m), 
3.16(3H, s), 3.35(1H, dd, J=10.7,: 14.3Hz), 4.09(1H, dd, J=3.7, 14.3Hz), 
5.2K1H, d, J=13.0Hz), 5.32MH, ;d, J=13.0Hz), 6.75-6.86(3H, m), 7. 00-7.20 
(7H, m), 7.28-7. 34(2H, jn)i /.'.,. 

(63%) o ... . • ., 

Mj& : ,1 3 4 1 3.7°C t • 

ESI /M a s s : 4 1 4 [M+H + ] 

NMR (CDiOD) : 1. 94-2.20(3H, m), 2.32-2. 46(1H, m), 3.00-3. 15(2H,m), 

2 2 
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I 

3.06(3H, s), 3.20-3. 38(2H,im), 3. 50-3.60(lH,m), 3. 72-3. 80 (1H, m), 3.84- 
3.95(1H, m), 4.04(1H, dd, J=10.3, 15.7Hz), 4.32(1H, dd, J=5.3, 15.7Hzj, 
5.19(1H, d, J=14.0Hz), 5.50(1H, d, J=14.0Hz), 6.82-6. 96(3H, m), 7. 10-7.20 
(2H, m), 7.27-7.35(2H, m), 7.37-7.50(5H, m) 

cnmm 9 } 

(R) -5, ll-yhN-5-[l-C2- (3-y^il/7^7i- 
;u) ^jV) -2-b'Dijyz;M^] i;/<>y Cb, e} CI, 4 3 

2- (3 -vs. 3-)\,7 ^7 h >yu— h zmi<\ mmm 1 tm 
mw^mzx K>miz<t&w*&n&tiift®)ti uxmtz ( 5 6 %) 0 

NMR(CDC1J (5 : 1.63-1. 90(4H, m), 2.21-2.3K1H, m), 2.54-2.63(lH,'m), 
2.73-2.82(3H, m), 2.95(6H, s), 3. 06-3. 14(1H, m), 3.17-3.26UH, in), 3.37 
(1H, dd,. J=10. 7, 14.3Hz), 4.12(1H, dd, J=3.7, 14.3Hz), 5.22(1H, d, J= 
13.0Hz), 5.34UH, d, J=13.0Hz), 6.58-6.63(3H, m), 6.76-6.83(3H, m), 6.98 
-7.32(6H, m) 

cmmmi or 

(R) -5, 1 l-^b KD-5- [1- C2- (3-^f;i,7U7x- 
;u) :x?-;tO -Z-fD'j^-jM^H Cb, eD CI, 

-if f > 2J£i£ig 

&m<fct LTfffc (8 9%) e 
: 125-128 °C 
ESI/Mass : 4 2 8[MtH + ] 

NMR(CD 3 0D) : 1.95-2. 20(3H, m), 2.33-2.43(lH, m), 3.02-3. 15(2H, m), 
3.20-3.36(2H, m), 3.28(6H, s), 3.54-3. 64(1H, m), 3.72-3. 80(1H, m), 3.83- 

2 3 
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3.92(1H, m), 4.08(lH,.dd, J=10,0, 15.7Hz), 4.30(lH,.dd, J=5.7, 15.7Hz), 
5.20(1H, d, J=14.3Hz), 5.52C1H, d, J=14.3.Hz), 6. 80-6. 95 (3H,! m), 7:08-7.20 
(2H, m), .7.24-7.40(4H, m), .7.7.48-7. 57(3H, m) 

tmrnm i n 

(S) - 5, 1 l-yth'o-5- [1- C2 - (3-^f;i/7^7xz 
;w) - 2 -tfo »J ^-;M^;i/] Cb, C 1 , 4 D 

-t? fc* > .. . l 

(S) -5, n-ytHD-5- (2-kdijj;=;m^) (b, 
e 3 U, 4 p i...;**"tHf b'> (N»0!l 1 ) IgjfEtt 9 tmm(D^mz£ *) - 

miWb'&m&mtz (6 2%) „ c©*o«±S^«9-©'fc^bi:i5;--oNMR"AO f 

mmm 1 2: , ., ., ... .... 

( s ) - 5 1 1 - v t n: p - 5 - c 1 - c 2 - ( 4 - U7 air: 

)V) - 2 - fP U .^M^p] ^>y .(b, e} C 1 , 'AJ 

-tfb> 2mBSt*SL 

nmm 1 lT-f^ntMs n»o 2 1 mm<o^ &-zmm u &*k g mes 

Sit, «SB<b^&&«fe@J&&fc.UTf§fc (-7 9%) 0 £<Ofc©fcfc3£Hi0!| : 

CH^Jl 3D J-> 
(R) - 5 , 1 1 -y b h'P - 5 - [ 1 - C 2 - ( 3. -75 J 7 ^ -;u) 

;iO -2-tDiJyz;^^;i/] ^>v' Cb, e} CI, 4} aMMH£b> 

2Jg@gJS 

2 - C 3 - (N — t -7*^j/*;i/^-;i/7V) 7i-jb) if;^D5^ 

h-&mi\ mmm7 tmm<D&&£.&*) (R) -5, 1 i-yt ko-s- [1 

- C2— (3- (N-t-^>*^*;i/^-;u) 7^?i^).if;i/) -2 

2 4 
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- b* p i; is=.)V* if<wJ C b , e} C l , 4y**W t >*%iMhtii 

tt®t \^T.mtz (9 0%) o.. - : 

; ;.;NMR(CDC1 3 ) ,d\: 1.52(9H, s), . 1.65-1. 90(4H, a), 2.20-2.28(iH, m), 
2.52-2..60(lH, m), 2.73-2. 84(3H, m), 3.03-3. 14(1H, m), 3. 15-3.21(1H, ■ ), 
3.37UH, dd, J=10.7, 14.3Hz), 4.09(1H, dd, J=3.7, 14.3Hz), 5.21(1H, d, J 
=13.3Hz), 5.33(1H, d, J=13.3Hz) r 6.75-6.90(4H, in), 7.00-7. 15(3H, m), 7. 16 
-7.36(5H, m) c 

(8 4%) o 

: 1 4 9 - 1,5 2°C : : ,;>« .■!...;•■■.•-.• ■■"■•' • 

E S I/Mass: 4 0.0 [M+H + ] ? : . - ; 

NMR(CPjOD) 6.: 1. 93-2.20(3H," m), 2.32-2:46(lH, m), 3.03-3.20(lH, m), 
3.24-3. 36(1H, m), 3.52-3.64UH, m), 3. 70-3 . 80( 1H, m) V 3 . 82-3. 96( 1H, m), ? 
4.07(1H, dd, J=10.0, 15.3Hz), 4.30(1H, dd, J=5.7, 15.3Hz), 5.21UH, d, J 
=14.0Hz), 5.48(1H, d, J=14.0Hz), 6.83-6. 96(3H, m), 7.08-7. 20(2H, m)',7.25 
-7.55(7H, m) 

tmMMl 4 } 

(R) — 5 , 11 -i^t Kd-5- [1 - C2 - (3-*3-JU7$. S 7±=lJI) 
*-3->V) - 2-fDiJyz;Mf;i/] Cb, e} Cl, 4 3 ^"^•^•tft: 

> 2iiig£Jtg, 

2- C3- (N- t -7h*i<r±)Jl>7K-)ls-N-j<^Jl7$ J ) 7*.=;iO ^ 
f^h^U-h^K ^»'J7.tl5ia©^^J: t) (R) -5, 1 l->>*fc> 
[1- C2- (3- (N-t - ZT b ifis* Jltf-Jl-N - * ~F X 

^x-M -2.-.tUU^-;M5 L ;t'] ^^>V Cb, ej Cl, 4} 

^^•9-t?f>*^t4s^^i:UTf#fe (8 3%) o 
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NMR(CDC1 3 ) (5 : 1.47(9H, s), 1.64-1. 90(4H, m), 2.20-2.30(1H, m), 2.74 
-2.86(3H, i), 3.03-3. 14(1H, m), 3. 15-3.24(1H, m), 3.27(3H; s)i 3.37(1H, 
dd, J=10.7, 14.3Hz), 4.10UH, :dd, J=3.7, 14.3Hz), 5.22(1H, d/ J=13.3Hz), 
5.34(lH,;d, J=13.0Hz), 6.67-6.83(3H, m), 7. 99-7. 05(3H, a), .7.09-7. 12(3H, 
h), 7.23-7. 3p(3H,..jp). : . :. , ,; /, ; .)• •'• 

(6 3%) o 

: 1 7 9-18 1 °C T 
E S I/Mas s : 4 1 4 [M+H + ] . 
NMR (CD3OD) <5 :1.95-2.20(3H, ■), 2.32-2.43(lH, m), 30.4-3.1O(2H, a), 
3.08(3H, s), 3.56-3.66(lH, a), 3.70-3.80(lH, a); ; 3.83-3. 95(1H, a), 4.08 : ' 
(lH,,dd, ! J=lQ f 0,jl6.0Hz),4.3p(lH, dd, J=5. 7, ,16.0Hz), 5.21(1H, d, J=14.0 
Hz), 5.50(lH,nd, J=14.0Hz), 6.80-6. 95(3H, a), 7.12-7.20(2H, a), 7.25-7.40 
(6H, a), 7.48-7.54(lH, id) 

tmmmi 53 .. ,-. , , 

(S) - 5, 1 KD-5- [1- C2- (3-^^7^7x-/t)- 

^;iO -2-tDUi;r;M^] Cb, ej.U, O **tt-feff 

(S) -5, 1 1 - i/*h Fd-5 - (2 - ij Cb, 
el CI, 43 ;**1^t> (MMl) £/JH K 1 4 ^^(c Dx> 

(S) -5, 1 1-vfc Kd-5- [1-.C2- (3- (N-t-?>^;b. 

* - ,b - n - ^ ^) t^v? * - )v) ^juy - 2 - to u v-;u^ ^ ;U ] . *>. 

Cb, eO CI, 4>^^^h->^^^^^^ LT?#fe (58%) o 

m&mmvot\,T®tz (8 o%) 0 c^o^aim 4-©fc^fciHj-©NM 

2 6 
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* ► 

tmmm is] 

(R) -5, 1 l-vbKD-5- [1- C2 - (2-7^7x_^) 3,* 
;iO - 2-tTD iJi?-;M^;i/] i^>v Cb, ej CI, 4 3 ;T*-tHfb> 
2- C2- (N-.t-7h^*;^-;b?.u) 7i.^l/) i.^i/hj/b-. ■ 

h^Mi^ nmmitmmz^T, (r) -5, 1 i-^t h-n-5- ci- 

C2- (2- (N-t-7FJri/*;^;i,7^) -2- 
tD^^Mf;i/] ^>v Cb, e3 CI, 43 b>£f# f Zo Zti 

Lxfeo i§*££g£U ag$J£0.5M-NaOH££qn*;uA(z#I2U ^$Uf£gi 

m^^^^^x-^m^ MiETizm^m^-t^^ mm<t-&®)i?®.m&®®. , 

LTf#e.ti7t (4 3%) o 
NM.R(CDC1 3 ) (5 : 1,6.0-1. 90(4H, m), 2.20-2. 28(1H, m), 2.56-2.65(lH, 
m), 2.70-2 ? 81(3H, m), 3,02-3. 11 (1H, m), 3.22-3.27(lH, m), 3.33C1H, dd, J 
=10.7, 14.1Hz), 4. 07(1H, dd, J=4.3, 14.1Hz), 5.17(1H, d, J=13.0Hz), 5.29 
(1H, d, J=13.0Hz), 6.65-6.80(5H, m), 6. 92-7.08(5H, m), 7.20-7.34(2H, m) 

cmmm u: 

(R) - 5, 1 l-^'bKD-5- [1- C2- (2-7^7i_;i,) 

USf^M^V] Cb, eO CI, 40 ^*-tH?t> . 

6feM^LT?#£ (8 8%) „ ■ 
afe^ : 1 6 8 - 1 7 2 °C 
ESI/Mass :4 0 0[HC] 

NMR(CD 3 0D) <5 : 1 . 96-2.20(3H, m), 2.32-2.4K1H, m), 3. 14-3.20(2H, m), 

2 7 
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3.30-3.44(2H, m), 3.70-3. 83(2H, n), 3.84-3. 94(1H, m), 4.24(1H, s), 4.26 
(1H, s), 5.18(1H, d, J=14.0Hz), 5.43(1H, d, J=14.0Hz), 6.83-6. 95(3H|" ■), 
7.10-7.20(2H, in), 7.25-7/44(7H,- m) 

tnrnm 1 8 r 

(R) - 5, 1 1-yfc Kd-5- C 1 - C 2 - (2-i/7^707xr 
-2-^DV^-)UA9-J^l Cb, e) CI,' 4 3 

Ml 6T-H?,«^ (1 3 Omg, 0. 3 2mmo 1) 3ml(D 
^ 'i Us Ciit 3 7 A 7;i/r fc FtKS^ ( 0 . 3 ml. 
3 . 7 mm o 1 K ± K V V A is T > if, u h > ■ y K ( 3 0 m g ; 0.48 mm b 1 ) 

o . 5 mrsmn u £ 0 sjm £ ^ h >; o a $ ad * r l £ ^ 

m^jis-emm u ^ra^ssg?^-* ^ a t-3&& b t £ mjett- l 

i'DD^^y, ^->'i'DD^>/^y-A ( 5 o : 1) Sffl^TTigfltSfc : 

m&mvtyot Lxntz o 5mg, 6 9%) 0 

NMR(CDC1 3 ) 6 : 1.64-1. 90(4H, m), 2.25-2. 35(1H, m), 2.57-2. 66(1H, m), 
2.69(6H, s), 2.74-2. 87(1H, m), 2. 90-3.00(2H, m), 3.08-3. 17(1H, m), 3.23- 
3.29UH, m), 3.39(1H, dd, J=10.7, 14.0Hz), 4.15(1H, dd, J=4.0, 14.0Hz), 
5.2K1H, d, J=14.0Hz), 5.32(1H, d, J=14 . 0Hz ) ; 6 . 74-6 .83 ( 3H, m ) , 7. 00-7. 08 ' 
(3H, m), 7.12-7.17(2H, m), 7.20-7.23(2H, n), 7.28-7.34(2H, m) • 

C^»J1 9) 

(R).-5, 1 1-^'t Ko-5- [1- C2- (3-i/7W$;7zr : 
;u) - 2 -t?D 'J Cb, e} CI, ' 4 

2 8 
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mmm 1 8 x-m^titzit^^mmm 2 tmmox&ixi&m u m^it^^ 
&&m&£vxmtz (5 6%) o •" . 

HjA::. -1 7 0- 1 7 2 °C 

E.S .I/M a s s : 4 2 8 [M+H*] ' 

NMR(CD 3 0D) 6 : 1.93-2. 18(3H, m), 2.32-2:47(lH, m), 3.17(6H, s), 3.25 
-3.33(2H, m), 3.34-3.44(2H, m), 3.68-3.88(2H, m), 3.90-3: 97(1H, in), 4-25 
(1H, s), 4.27(1H, s), 5.08C1H, d, J=14.7Hz), 5.35(1H, d, J=i4.7Hz), 6.75 
-6.95(3H, m), 7. 06-7.20(2H, m), 7. 25-7.80(7H, m) 

cmmm2 on • 

(R).-5, 11 -$?fc KD-5-.C 1- C2- (3-i>-^^;i/7r^-4- 
^ h^>:7:r .^X>V" Cb, e } = 
CI, 4} 

2 - ( 3 J -4-* bSri/yx-—^) V > U — h &ffllv 

HJS0IJ1 t(HI«©^tc < t»?. ^ia<b^-#J^^Mferlll^h UTf#£ (6 4%) o 

NMR(CDC1 3 ) : 1.63-1. 90(4H, m), 2.20-2. 36( 1H, m), 2.50-2.64C1H, in), 
2.70-2.86(3H, m), 2.79(6H, s), 3.00-3. 16(lH,m), 3. 18-3. 24(1H, m), 3.38 
(1H, t, J=13.0Hx), 3.97(3H,. s),. 4.10(1H, d , J=l 3.0Hz), 5.2K1H, -d, J= 
14.0Hz), 5.34(1H, d, J=14.0Hz), 6. 76-6.86(6H, m), 7.00-7. 16(3H, m), 7.24 
-7.32C2H, m) . '' ;; 

cmmm 2 ly 

(R) -5, 1 l-^t K p - 5 - [ 1 - C2- (3-y^W^-4- 
* h^7 ia) x^lO - 2 - t"D U *>*x;M^;i/] Cb, e} 

CI, 4) ;**-tf-tft:> 2J£g£J& 

2 9 
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S-Smtet^Xntz (7 2%) o :,1 

Sfe^ : 1 4 1 - 1 4 4°C ■ .v. ; 

ESI /U ass : 4 5 8 [M+H + ] , • . ,., 

NMR(CDjOD) 6 : 1.94-2. 20(3H, m), 2.32-2.42(lH, ■ 3.00-3. 16(2H, m), 
3.23-3. 36(2H, m), 3.27(6H, s), 3.50-3.63(lH, m>, 3.70-3.80(lHy m), 3.82- 
3.92(1H, .m),;,4,04(3H, ,s),: 4;08(1H, dd, J=10.3,! 15.7Hz), 4.30(1H, dd, J 
=5.3, 15.7Hz), 5.2K1H, d, J=14.0Hz), 5.54(1H, d, J^14.0Hz), 6.80-6.94 
(3H, m), 7,10-7,20(2H,.m), .7.25-7.40(5H, Di), 7.70(1H, s) ii . : 

cmmm 2 23 ■-. - : ... ; , • ,- yr ... .. 

(R) -5,1 l-^t KD-5- [1- C2- (4-* K^^w 3 _rp,y 
7x-;i,) -:2--tpijs;-;M^] >^>y (b, e} CI, 43"; 

ti' > 2j&^$g , : . • il - : ..... . 

2- C3- (N-t-^h*;^;!,*--;^* y) _4_^ :> ^ >;) 

h KSffiVV 7 ^TOCD^&l- j; 0 (R) - 5 , -11 -V 

Hh'a-5- [1- C 2 - C 3 - ( N-.t - 7" h ^ - 5 * ) ■ - 4 - .** i 

ci, A) **y-vx>&&M&mvt<®tLT.mtz (86%) „ 

NMR(CDClj)d : 1.52(9H, s), 1.63-1.90(4H, m), 2.20-2. 30(1H, id); 2.50 
-2.62(1H, m), 2.72-2.80(3H, m), 3.04-3.17(lH, m), 3.18-3. 24(1H, *), 3.30 
-3.40(1H, m ), 3.85(3H, s), 4. 12-4. 18(1H, m), 5.20(1H, d, J=14.0Hz), 5.34 
(1H, d, J=14.0Hz), 6.74-6.84(5H, m), 7.00-7.08(2H, m), 7.10-7.16(2H, :m), 
7.23-7.36(2H, a). : 

z-n&mmm 2 1 mMoxtexti&m u muter®* &&mtet u-a#£ v 

(6 9%) 0 

Ife^ : 15 1.-15 5 °C 

3 0 
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ESI /Mass : 430 [M+H + ] 

NMR(CDjOD) 6 : 1.92-2. 20(3H, n), 2.30-2.42(lH, m), 2. 92-3.08(2H, m), 
3.18-3;30(2H, n); 3.48-3. 56(1H, m), 3.68-3. 78(1H, m), 3.83-3 ; 93(1H, m), 
3.97(3H, s), 4.06(1H, dd, J=10.0, 15.7Hz), 4.29(1H, dd, J=5.7, 15.7Hz), 
5.2K1H, d, J=14.0Hz), 5.49UH, d, J=14.0Hz), 6.82-6.94(3H| m),7'.08-7.18 
(3H, m), 7.26-7.40(5H, m) > 

(R) -5, 1 1-^t KD-5- [1- C3 - (4-* h*is7*-)V) ZT 
□ ^>-l-^;i/) -2-^n'^-;M^H ^>V' Cb, e) CI, 4} 

7* hi h U;i/ (2 Oml) *t (R) - 5 , h' o - 5 - (2-b ; 

oiJi;-;Mf;i/) i^^W Cb, eO CI, 4 D -^-tf-fe* f > (iHWl ) 
(2 8 Omg, 1: Ommo 1) * 3- (4-X h^7^^;i/) - 1 -7*DtVb 
7o« K (3 2 Omgv 1.4mmo l)-v®t h 'J^A ( 1 5 0mg, 1.4 
mmol) . V V £.A ( 2 0 mg , 0. 1 3 mm o 1 ) %Jmz.\ 9 0 °C7: 

i 3R$p B ^D^3i^tu. ^TK&*££g=feu m^m^m^^t7K^mv 

ifeWtbtflW; (3 1 Omg> -7 2%) o 

NMR(CDC13) 6 : 1.60-1. 90(6H, m), 2,10-2. 20(1H, m), 2.28-2.38UH, m) 
2.53-2.77 (4H; m), 2.80-2. 90(lH,in), 3.12-3. 18(1H, m), 3.40(1H,' dd, J= 
9.4, 13.0Hz), 3.80(3H, s), 4;08(1H, dd, J=3.6, 13.0Hz), 5:22(1H, d, J 
=11.7Hz),: 5.33(1H, d, J=11.7Hz), 6.76-6. 90(3H, m), 6.86(2H,d, J=8.7Hz) 
6.94-7. 10(3H, m), 7. 16(2H, d, J=8.7Hz), 7.28-7.35(2H, m) 

3 1 
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tmmm 2_4i 

(R) — 5 , Kp-5-;[l- C3- (4-^< b*i/7*-j\>):7 

D ^> - 1 .- 2 - 1 □ "J ^-;M.^] ^>v Cbi e} C 1 , 40 

mmm 2 3.ofb^n 2 9 .0 m g- ^ D d^ * > ( 1 om 1 y mm iz 4 Mt&m 

fcLTfffc (2 6 :.8mg, 7 9%) 0 .. .. 

: 1 7 2 - 1 7 4 °C 
E S I/M ass : 4 2 9 [M+H + ] 

NMR(CDC13) 6 : 1.86-2. 08(2H, m),-2.12-2.28(3H, m), 2,30-2.46(lH, m) 
2.57-2.80(4H, m), 3.25-3,36(2^ m), 3.78(3H, s), 3.80-3. 88(1H, m), 4.20 
(1H, dd, J=7.2, 14.1Hz), 4.58(1H, dd,-J=5.1, 14.1Hz), 5.16(1H, d„ J=12.3 : 
Hz), 5.25UH, d, J=12.3Hz), 6.77-6. 91(3H, m), 6.80(2H, d, r J=8,7), 6.95 
-7.10(3H, m), 7.04(2H, d, J=8,7), 7.21-7.33(2H, m) 

cnmrn 2 5 } : - ..... . .- 

5,: 1 1 - DC (2 R) - 1 - C (3 S) -3-h Ko*>>- • 

e} CI, 43 ^-^-fe*f> . 

(S) - ( + ) -3-^DD-l-7x-;i/-.i-7-Dyv-MfflK |||g , 
M2 3 ^isitntc: bt, ^i3fb^«Ma?4«^ii: LTfffe (7 8 %). . .,, , .- ; , 

NMR(CDC13) 6 1.57-1. 96 (6H, m), 2.05-2. 15(1H, id), 2.57-2. 66(1H; m) • 
2.70-2.80 (1H, id), 3.08-3.30(lH, id), 3.30-3.40( 1H, id), ;3.42(1H, dd, J= ; 
9.9, 12.9.hz), 4.26(lH, dd, : J=3;0, : 12.9Hz), 4.93-5,00(lH, m), 5.25(1H, d, 
J=11.7Hz), 5.32(1H, d, J=11.7Hz), 6. 76-6. 90(3H, m), 6. 98-7. 08(2H, m), 

3 2 
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» * 

7.12-7.18(1H, m), 7.20-7.40(7H, m) 

5, 1 1-^b h'D-5 - [ [ (2R) -1- C OS) -3-t.KD^>- 
3 -7x-;t/7 , D^>- 1 -2-b*DU^;u] V<>v Cb, 

eD C 1 , 40 #*+Hf f >i"gg?Jtg ; Vl - 

Tf#£ (5 5%) o : 
: 1 4 9 - 1 5 0 °C 
E S 1/M a' s s : 4 1 5 : [M+H*] 

NMR(CDC13) (5 : 1.90-2. 00(1H, n), 2.02-2.28C3H, m), 2. 30-2. 41 (1H, n) 
2.70-2.82(lH,: m), 2. 85-3-. 00 (1H; m), 3.36-3.48(lH, m), 3:64-3. 76(2H, mj,' 
3.86-3.96UH, m), 4.2K1H, dd, J=8.4, 14.1Hz), 4^71 (1H, dd, J=4.5, 
14.1Hz), 5.03-5. 06 (1H, m), 5.23C1H, d, J=12.0Hz), 5.28(1H, d, J=12.0Hz), 
6.80-6.88(3H, m), 7.03-7. 17(3H, m), 7.25-7.38(7H, m) ■ v : 

cnmm 27) 

5 , 1 l'-^th'P - 5 — [ [ ( 2 R ) — 1 - C ( 3 R) - 3 - Eh* u^ris — 
3 -7i-;i/7D;'i>- 1 --r;i/D -S -fD 'Ji/^] /?;!/] ^>v* Cb, 

e: ci , 4D ^-y-fe*ti*> 

(R) - (-) -3 -7DD-1-7XZ/1/- l -7 , D;V-;i/-jffil\ 
W2 3 t I^HC Ltv ^!e?b^^llfei^t btff >c ( 7 8 %) o 

NMR(CDC13) 6 : 1.60-1. 95 (5H, m), 2.15-2.25(2H, m), 2. 45-2. 53 (1H, m) 
2.60-2.70 (1H, m), 2.92-3.00(lH, m), 3.30-3.38UH, m), 3.31(1H, dd, J- 
9.9, 12.9Hz), 4.05UH, dd, J=3.0, 12 . 9Hz ) , 5 . 05-5 . 09(iH , m ) 5 . 1 9 ( 1H, d, 
J=11.7Hz), 5.28UH, d, J=11.7Hz), 6.72-6. 80(3H, in), 6.86-6. 94(lH,m), 
6.96-7.02(2H, m), 7.22-7.32(3H, m), 7:37-7.44(2H, m), 7.48-7.54{2H,' m) 

3 3 
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5, 1 l-^b Kp-5- [ [ (2R) - 1- C (3R) -3-fc Kp*^- 
3 -7iz;i/7D^> - 1— >r;iO - 2-b'D y .s^w Cb, 

e} CI, 4> **U-Hf K>tt»tt ■ ■ 

mmm 2 7 coit^^mmm 24 1 mmizmm i>. m^<t^m^ &&m<£t v 

T?#£ ( 7 4 %) o : .. - '.•■•'''."* . . 'i : " ' • 

: 1 7 9 - 1 8 2 °C .-; 
ESI/Mass :415 [M+H + ] ' ; • 

NMR(CDC13) (5 : 1.90-2. 00(1H, m), 2.02-2.26(3H, m); 2.28-2.41(lH, m) 
2.75-2. 88(1H, m), 2. 97-3.G7(lH> m), 3.36-3.48(lH, . m)v 3.50-3. 78 (2H, m), 
3.92-4.03UH, m), :4.17(1H, ; dd, J=8.7, 14.. lHz),' 4.67(1H, dd, J=4.5, 
14.1Hz), 4.88-4.920H, m), 5.19(1H, d,.J=12.3Hz), 5.26(1H, d, J=12.3Hz), 
6.80-6. 92(3Hi m), 6. 98-7. 15(3H, m), . 7.20-7. 38(7H, m) i: < 
Cmmm 2 9: =. . : • "•; .... i-;: v;;:-. ^ . 

5, 1 1-i^t h'o-5- [ [ (2R) -1- C (2R) -2-fc KR3^>- 
3- (4-^ h + ^7xr;i/) 7d;^>- 1 - - 2 - 'J y^] 
i^>v' Cb, e0 CI, 4 } -fcf t:> 

(R) - (-) -3-7PP-1- (4.-^ hJry7xz;i<) - 2 - 7*Pny 
— ^ (C.F.Koelsch et al, J.Am.Chem.Soc. , 52, 1164( 1930) ) ^rffi ^ MMM 2 
3 hmmiZLi:. #IB-fb^ £r&J$fem*$&)£ L Tf# fc- (7,8 % ) o 

NMR(CDC13)<?: 1.62-1. 88(4H, m), 2. 23-2. 31 (2H, m) i : 2.70-2.78(3H, m) 
2.82-2,92 (1H,; e), 3.05-3. 15(1H, m), ,3.32(1H, ddi J=9,9, 12.9Hz), 3.80 
(3H, s), 3.83-3 i 94(lH, ; m), 4.05(1H, dd, J=3.6, 12.9Hz), 5.21(1H, d, J= 
12.0Hz),5,.30(lH, d, J=12.0Hz), 6*76-6.80(3H, m), 6.86(2H,d, J=8.7Hz) 6.94 
-7.10C3H, m), 7.16(2H, d, J=8.7Hz), 7.28-7.35(2H, m) 

3 4 
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cmmm 3 on 
mtz (7 4%) o 

ib5 : 1 7 8 - 1 8 1°C 

E S I/Mas s : 4 4 5 [M+H + ] 

NMR(CDC13)- (!) : 1.88-2.00(111, m), 2.00-2.26(3H, m), 2.62-2. 68(1H, m) 
2.82-2.97(3H, m), 3 r 18-3.35(lH, m), 3.77(3H, s),.3.98-4.08(lH, m), 4.13 
(1H, dd,. J=8.4, 13.8Hz), 4.28(1H, d, J=5.1), 4.52(1H, dd, J=4.6, 13.8Hz), 
4.53-4.62UH, m), 5.16(1H, d,_J=12.6Hz), 5.24(1H, d, J=12.6Hz), 6. 79-6. 9i 
(4H, m),;6.83(2H, d, J=8.7), 6. 98-7. 11 (2H:, m), 7.08(2H, d, J=8.7), 7.19- 
7.30(2H, m) 

cnmm 3 1 D , 

(R) -5, ll-ytKD-5- [1- C3- (4-* hlrisy^-JV) - 
2 -yu^>- 1 -Jjl} i^>\/ Cb, e} Cl, 

4} > 

^^^fertfi«fliiLT#fe (29%) „ 

NMR(CDC13) 6 : 1.68-1. 92(4H, m), 2.37-2.44(lH, m), 2.92-3.00(lH, m) 
3.16-3.24 (1H, m), 3. 30-3. 50(2H, m), 3.55(1H, dd, J=9.4," 13.0Hz), 3.80 
(3H, s), 4.19UH, dd, J=3.6, 13.0Hz), 5.23(1H, d, J=11.7Hz), 5.34(1H, d, 
J=11.7Hz), 6.20-6.32(lH, m), 6.50(d, J=16.0Hz), 6.70-6. 80(3H, m), 6.86 
(2H,d,J=8.7Hz) 6.96-7.12(3H, :•■), 7. 17-7.28(2H, m), 7.32(2H, d, J=8.7Hz), 

tmMM3 2^ 

(R) -5, 1 l-ybFD-5- [1- C3- (4-* h^^7i_;i/): : - 
2 -TD^>- 1 -JJU) -2-fD VZ>-JI**jH V^y^J Cb, e } C 1 , 

3 5 
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4} 3-*tH?£>j 

Tf#fc (4 6%) o 

: 1 2 0 - 1 2 2 °C 
ESI /M ass : 42 7 [M+H + ] 

NMR(CDC13). 6 : 1.88-2.00(1^' id), 2.10-2.20(3H, h), 2.85-2. 95(1H, id) 
3.55-3.68C1H, m), 3.70-3.92(3H, m), 3.80(3H, S ),4.13(1H, dd, J=9.0, 13.8 
Hz), 4.61 (1H, dd, J=5.1, 13.8Hz), 5.19(1H, d, J=12.3Hz), 5.34(1H, d, J= 
12.3Hz), 6.25-6.35UH, ■), 6.53(1H, . d,: .J=i5i9)» 6.67-6.85(3H, in)i 6.87 
(2H, d,:J=8.7), 6.93-7.08(3H, m), 7.:14-7.22(7H, m), 7,34<2H'' d, J=8. 7) ! i 

cmmm3 3} , 

(R) — 5 , 1 l-ytKD-5 - [1- C2-- (4-.y h*S/7xi:5^ 

2- (4-^ h**> 7 = x^7d$ JU60j2 3* fir 

«fc LT; .«fBYb£tt&ttft&*M*tt£ urff'fc (3 4 lmg; 7 9 %) 0 

NMR(CDC13) 6 : 1.62-1. 90(4H, m), 2.28-2. 36(1H, in), 2.70-2.90(2H, m) 
3.17-.3.28(2H, id), 3.36.-4.43(lH, m ), 3.77(3H, s), : 4.02-4.20(3H, m); 5.26 
(1H, d, J=12.3Hz), 5.33(1H, d, J=12,3Hz), 6.72^6.88(7H, m), 7.00-7.15<3H, 
m), 7.28-7.34(2H, m) u . ..» ,-; 

C5!«J3 4} 

(R) -5, li-yt K D-5- [l- ; C2--(4-/:h4^7 z ^ V 
^) x^)-2-tD'ji;z;M^] ^>>;Cb, e) Cl, 4) W : '. 

3 6 
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Xmtz (7 8%) o v 
1.8.6-1 9 1°C . 
E S I /M a s s :;4 3 1 [M+H + ] . 

NMR(CDC13) 6, : 1 . 90-2. 03( 1H, m), 2. 13-2. 23(3H, m), 3.02-3. 12(1H, m)' 
3.23-3.32(1H, id), 3.54-3.63.UH, m), 3.70-3.82UH, m), 3.73(3H, s), 3.83- 
3.96(1H, m), 4.23(1H, dd, J=8. 1, 14. 1Hz), 4.29-4. 35(1H,- m), 4. 53-4. 62(1H, 
m), 4.68(1H, dd, J=5.1, 14.1Hz), 5.2K1H, d, J=12.6Hz), 5.29(1H, d, J= 
12.6Hz), 6. 76-6.88(7H, m), 6. 98-7. 15(3H, m),: 7.22-7.32(2H, m) 

C^»J3.5) 

(R) -5, ll-^tKD-5- [1- C3 - (4-y/^7vy 7±- 
Jls) y'u^y- l -.-oiO - 2 -to 'J *j«^J Cb, e} CI , 

4} 

3- (4 -is*?-)\s7K ; - 1 -zru tvp h h &mi\ mm 
M2 3 t mmizvx, mmib&®)Z®M&mviyd£i,x'mz (54%) „ 

NMR(CDC13); cT: 1.60-1. 90(6H, nn), 2.08-2.20(lH, m), 2.28-2.40UH, m), 
2.48-2.6K2H, m), 2.62-2. 78(1H,; m),. 2.80-2. 90(lH, m), 2.90(6H, s), 3.10- 
3.2K1H, m), 3.4K1H, dd, J=4.2, 13.2Hz), 4.10(1H, dd, J=3.3, 13.2Hz), 
5.21(1H, d, J=11.7Hz), 5.30(1H, d, J=11.7Hz), 6.70(2H, d, 8.4Hz), 6.75 
-6.84(3H, m), 6.91-7.07(3H, m), 7.07(2H, d, 8.4Hz), 7.22-7. 32(2H, m) 

C^^iJ 3 6 3 

(R ) — 5 , 1 1-^t h'P-5- [1- C3- (4-«>7^7^7xz 
)V) y'o^y- l -*f;iO - 2 - to 'J ^>v* Cb, eD C l , 

-&vo&wm&mm®)£Lrmtz (8 6%) 0 
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ESI /H ass : 4 4 2 [M+H*] 

NMR(CDC13) 6 : 1.50-2. 00(4H, m), 2. 10-2.20(2H, ■), 2.32-2.44(lH, m) 
2.62-2.68(3H, m), 3.05(6H, s), 3.33-3.46(2H, >), 3.80-3. 90(1H,' m), 4.19 
(1H, dd, J=7.2, 14.1Hz), 4.59UH, dd, J=5.1, 14.1Hz), 5.16(1H, d, J=12.3 
Hz), 5.29(1H, d, J=12.3Hz), . 6.81-6. 91(3H, m), 6.86(2H, d, J=8.1), 6.96- . 
7.05(2H, m),; 7:.09(2H, d, J=8.1), 7.20-7. 36(3H, -■)...- ... 

cmmm 3 iy 

(R) -5, 1 1 KD--5- [1- tZ- \Z-*J*T)\,t* 

;u) 7D;t>-l-^;i,) - 2-tD>Ji;r;MfM :>*-<> v" Cb, e) Cl, 
4} 2f3r ■ . ; ... 

3- (3-y^;b7i;7xz;i,) - i - y D tVU h > V- Y mm 

m2 3t.mmzisT, mmt^m^mn^^iiLxm^ (3 0 4-mg; 6 9 
%) p 

NMR(CDC13).d> : 1.60-1. 92(6H, in), 2.10-2.20(lH, in),. 2.30-2.48(lH, id), 
2.56-2.72(3H, m), 2.84-2. 96(1H, m), 2.98(6H, s), 3. 12-3. 18(1H, m), 3.36 
(1H, dd, J=10.7,;14.3Hz),4.10(lH, dd, J=3.7, 14.3Hz), 5.24(1H, d, J=13.0 
Hz), 5.32(1H, d, J=13.0Hz), 6.60-6.65(3H, m), 6.76-6.84(3H, m), 6. 98-7.36 
(6H, m) • : _ 

cnmm 3 8 3 

(R) -5, 1 l-yhFD-5- Cl- C3- (3-W^7^7x- 
;i/) 7 , n^>-i-^;i,) - 2-^01;^^^] Cb, e] Cl, • 

4} f> ■ 2i&mm 

mmm 3 5 mt^^mmm 2 4 1 mmizmm u mt&b&mzwm&ffiKt 

LTfffco (3 3 8 ms, 9 5%) 0 
it^ : 120-123 °C 

3 8 
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ESf'/Mass : 4 42 [M+H + ] ' 

NMR(CDC13) 6 : 1.60-2. 00(4Hi ■), 2.00-2.20(2H, m), 2.24-2.62UH, m) 
2. 70-2. 92 (3H, m), 3.00-3.22(lH, m), 3.10(6H, s), 3.33-3.50(2H, m), 4.19 
(1H, dd, J=6.7, 16.0Hz), 4.59(1H, dd, J=6.7, 16.0Hz), 5.02(1H, d, J=13.7 
Hz), 5.1K1H, d, J=13.7Hz), 6.80^6. 96(4H, m), 7.07(2H, t, J=8.1), : 
7.95(1H, d, J=8.1Hz), 7.23-7.32(2H, m), 7.40(1H, t, J=8.1), 7.60(1H, d, 
J=8.1Hz), 7.83(1H, s) 

tnmm 391 

( R ) - 5, 1 1-yk h'D-5- [1 - C3- (3 - (N-/f;i/7U7 
7n)\y- f— f;iO - 2 - en D i;r:;M^i/] s>^>v* Cb, e} 
C 1 , 4^ ^-^r-9-tfb-> 

T-fe h - h VJV ( 1 5ml) (R) - 5, 1 Kd-5- (2 - 

eDijyi;M>A) S^'OV" Cb, e} CI, 40 ''***H££> (flUSI^I 1 ) ^ 
( 2 8 0 mg'rl . 0 mmo IK 3 - C 3 -■ (N'- t - 7 K^i/.*;i/*-;i/^ 
N-^^;i/T^y) 7x- ;u) - 1 ->p h i/ U— h ; ( 5 0 3mf> 1.2" 
mmo IK f UOA (12 7mg, 1 . 2 mmo 1) , 3-)fbtf 0 »■ 

A (30 m s , 0. 2 mm o 1 ) £fln;tx 9 0°CT- 9 t^feW&ilk U 

&&g*u £fo£.ftWii,tzo mm.m^m^, w^.-^^^ 

^y^i— tcttu StBifti: L/TS^tcf^^D ^>SMk ();^t*^^dd/ 
^>/^>-)b (5 0 : 1) 11^7 77i/3>e»; MflETC& 

«E£®5feU »@&£S^DD**>Cigji¥Ufc^ 4MM^^t>l : : 0 
ml*iPx.T^iST- in§FM^Ufco g|g«&&0.-5M-NaOH £ * D 

418B'fb^4felA I iKtieiAKtth UT?#e>ftfc (3 7 6mg, 8 8%) . 

3 9 



WC> ; ?9/J2925 PCT/JP98/0407, 

NMR(CDC13) 6 : 1.60-1. 78(4H, m), 1.95(2H,. q, J=8.6Hz),2.08-2. 17(1H, 
m), 2.28-2.38(lH, m), 2. 52-2. 72 (3H, m), 2.82-2. 92(1H, m), 2.86(3H, s), 
3.08-3,16(1^ m), 3.60(1H, dd, ; J=10,7, 14.3Hz), 4,09(1H, dd,.J=3v7, 14.3 
Hz), 5.24(1H, d, J=13.0Hz), 5.34(1H, d, J=13.0Hz), 6.45-6. 53(2H, m),6.58 
-6.62(1H, m), 6.76-6. 85(3H,m), 6. 99-7. 16(4H,,m), 7.27-7. 35(2H, m) .. 

- WHO] s . . . ., ;i . .,,-',.. r ._ 

(R) - 5, 1 l-PM h'D-5- [1- C3- (3-*r/V*Z^7*±.n,): 
7-D^'>- l --f;i/) -Z-fD'J^M^l/] ^>v(b, e > C l , 4!) 

mmm 3 9 oit^^mmm 2 4 £iiu«i(;:#ifi vxmmt^^ &&mftt l , 

Tf#£ (2 9 7mg, 6 8%). 

:. 1 2 6 - 1 2 9°C , , . . . ..... , . ^ .... - 

E Si/Mas s : 4 2 8 [M+H*] 

NMR(CDC13) 6. : 1.85-2. 35(6H, m), 2 . 63-2 . 78( 2H, m) , 2 . 82-2 . 95 ( 1H, , m) 
2.97(3H, s), 3.37-3. 52(2H, m), 3. 70-3.86(2H, m),4.13(lH, dd, J=8.7> 15.3 
Hz), 4.59(1H, dd, J=6.0, 15.3Hz), 5. 18(lH,d, J=14.0Hz), 5.31(1H, d, J= . ; . 
14.0Hz), 6. 78-6.88(3H,,id), : 6.99-7,07(3H, m), 7. 12-7. 32(5H, ■), 7.44-7.50 
(1H, m), 7.58(1H, s) , ... : ,.. 

J^T(c^»j$iam-r-5c :; ; ,... v , 

CS^^J 1 ) • ., , . ... ; : . . 



4 0 
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